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Abstract:  Teachers the world over are aware of the range of new challenges that arise from this 
new era. One challenge is the role of digital technologies in literacy learning. Despite its reputation 
for being engaging, digital technologies do not always enhance learning outcomes. Whilst the 
concerns  vary across time and place, the core issue of what is a highly sought after literacy learning 
outcome in this new era warrants consideration. This paper introduces Kalantzis and Cope’s (2005) 
theorisation of eight knowledge processes for literacy learning.  They claim that experiencing the 
known, conceptualising by naming, analysing functionally and applying appropriately, whilst 
necessary, are not on their own sufficient for the development of  high level literacy practices. It is 
their contention that students must also be able to experience the new, conceptualise by theorising, 
analyse creatively and apply critically. This theorisation forms an auditing framework for considering 
the outcomes of different uptakes of digital technologies in a Social Studies and a Science unit.  
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New Challenges in a New Era    
Teachers the world over are aware of the new challenges that arise from new times.  ‘New 
times’, a term used by Stuart Hall (1996) to refer to the significant changes in the structure of the 
world’s economic, political, social and cultural systems at the local and global levels. Castells (2000), 
Burbules and Torres (2000) and Tapscott (2009) identify seven characteristics of new times: [1] the 
shift from chemical and electronic‐based technologies to new information technologies; [2] a more 
flexible specialized and decentralized labour process and work organization and growth of the 
computer based, hi‐tech industries; [3] the contracting‐out of functions and service that were 
previously provided for in‐house; [4] high levels of consumption and the ‘targeting’ of consumers by 
lifestyle, taste and culture rather than by social class; [5] a decline in the proportion of the skilled, 
male, manual working class and the corresponding rise of a more feminised and ethnically diverse 
service sector; [6] an economy dominated by multinational companies; and [7] a globalisation of the 
new financial markets.  
So	what	is	the	effect	of	new	times,	in	particular	the	infiltration	of	digital	technologies,	on	
literacy	teaching	and	learning?	This	paper	explores	this	overarching	question	through:	
 discussion	about	the	different	uptakes	of	digital	technologies,		
 Kalantizis	and	Cope’s	(2005)	framework	of	eight	knowledge	processes:	
experiencing	the	known	and	new,	conceptualising	by	naming	and	theorising,	
analysing	functionally	and	creatively	and	applying	appropriately	and	critically	
 practical	examples	of	a	school‐based	Social	Studies	project	and	a	Science	project.		
	
The	role	and	function	of	digital	technology	in	literacy	teaching	and	learning		
Digital	technologies	can	exist	in	the	classroom	in	many	guises:	entertainment	(e.g.	PC	
games),		skill	and	drill	(e.g.	decontextualised	phonics	exercises	such	as	‘Reader	Rabbit’),		
consuming	the	knowledge	of	others	(e.g.	searching	the	www),	or	as	a	production	that	enables	
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almost	anyone	with	the	skill	and	access	to	become	an	author	(e.g.	Web	2.0	technology).	These	
points	of	difference	are	far	from	trivial.	Some	activities	use	valuable	learning	time	to	achieve	
very	little	in	terms	of	educational	outcomes.		The	rhetoric	of	‘computers	in	the	classroom’	or	
‘one	laptop	per	child’	fail	to	hone	in	on	issues	of	teaching	and	learning.	It	is	not	so	much	a	matter	
of	how	to	get	digital	technologies	in	the	classroom,	rather	the	more	important	issue	of	the	
purpose	and	pedagogies	for	teaching	and	learning	through	digital	technologies.	It	is	a	fallacy	
that	digital	technologies	will	improve	learning;	however,	a	review	of	currently	available	
literature	indicates	the	pervasiveness	of	this	discourse.		
	
Anne	Hickling‐Hudson	(2000)	makes	the	point	that	instruction	in	and	through	digital	
technologies	had	a	strong	correlation	with	outcomes	of	education.	By	way	of	example,	students	
who	attended	schools	that	were	less	well	resourced	tended	to	use	computers	for	word	
processing	and	drill‐and‐practise.	Their	parents,	many	of	whom	were	failed	by	education	
themselves,	live	in	hope	that	the	presence	of	digital	technologies	in	the	classroom	provides	new	
life	chances	for	their	children.	Yet,	this	use	of	digital	technologies	serves	to	engage	these	
students	at	the	level	of	consumption	or	repetitive	tasks	that	only	cement	their	position	in	the	
social	class	divide.	In	Kalantzis	and	Cope’s	(2005)	terms,	these	students,	and	those	like	them,	
are	limited	to	the	following	four	knowledge	processes:	experiencing	the	known,	
conceptualising	by	naming,	analysing	functionally	and	applying	appropriately.		
	
In	contrast,	digital	technologies	were	used	in	radically	different	ways	in	middle	class	
classrooms.		These	students	were	using	the	computer	as	a	conceptual	tool	for	higher	order	
learning	and	creativity	(Hickling‐Hudson,	2000).	They	tended	to	be	actively	engaged	in	long	
term	substantive	inquiry	projects	where	they	were	also	experiencing	the	new,	conceptualising	
by	theorising,	analysing	creatively	and	applying	critically.	The	message	here	is	simple:	digital	
technologies	alone	will	not	ensure	enhanced	literacy	outcomes.	It	is	what	curriculum	and	
pedagogies	allow,	and	how	they	are	interpreted,	that	matters	most.		
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I	now	turn	to	some	research	projects	and	findings.	The	first	example	considers	a	
dilemma	confronting	many	teachers:	formally	assessing	students’	engagement	with	digital	
technology	versus	digital	technology	as	a	tool	for	improving	measurable	learning	outcomes	
(Exley,	2007).	It	is	drawn	from	a	Social	Studies	(called	SOSE	in	Queensland)	project.	The	second	
example	examines	the	forms	of	scientific	knowledge	evident	within	a	school	blog	site	(Ridgewell	
&	Exley,	under	review).		
	
Example 1: Digital Technologies  & Assessment in Social Studies  (SOSE) 
Multi‐User	Domains	(MUDs)	have	increased	since	blog	server	software	no	longer	
requires	the	complex	technical	skills	of	hypertext	markup	language	(HTML)	to	create	
sophisticated	and	visually	impressive	websites.		As	Poling	(2005)	states,	the	use	of	MUDs	in	
schools	can	increase	students’	motivation	and	excitement	levels	for	learning.	Students	are	
motivated	not	only	by	the	use	of	technology	and	the	ability	to	type	or	‘construct’	rather	than	
using	a	pencil	and	paper.	One	type	of	MUDs	is	a	blog.	Blog	entries	are	usually	short	and	can	be	
either	written,	personal	video	(vlogs),	photos	(flogs)	or	audio	tracks	and	can	be	‘stretched’	
outwards	into	cyberspace	via	hyperlinks	to	stories,	pictures	and	sound	tracks.	Blogs	also	
provide	participants	with	a	real‐life	audience.	In	my	own	research	(Exley,	2007)	with	Martin	
Woodbury,	an	upper	primary	teacher	whose	students	(aged	10‐12	years)	were	researching	
their	school’s	75	year	history	to	prepare	a	performance	at	the	up‐coming	school	fete,	I	noted	
blogging	enabled	students	to	communicate	with	people	and	research	knowledge	not	available	in	
print.	But	what	were	the	concerns	of	the	teacher	and	how	did	he	reconcile	them?		
	
Martin	wanted	to	use	blogging	to	create	a	collaborative	space	where	the	students	and	
their	guests	could	build	meaningful	content	for	their	real	life	project.	Publishing	allowed	the	
students	an	opportunity	for	feedback,	which	in	turn,	scaffolded	the	learners	in	their	quest	for	
knowledge.	Through	this	process,	Martin’s	students	were	learning	to	negotiate	meaning	and	
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knowledge	in	real	and	relevant	ways.			Activities	such	as	this	encourages	critical	thinking	as	
bloggers	continually	evaluate	and	update	their	content	and	design,	and	produce	persuasive	and	
succinct	counter‐arguments	and	analyses	(Godwin‐Jones,	2003).	Thus,	blogging	has	the	
potential	to	be	an	efficient	digital	tool	for	archiving	and	narrating	exploration	and	development	
of	a	topic,	thereby	revealing	a	virtual	community’s	structure	of	knowledge.		
	
To	be	considered	‘powerful’,	a	blogger	does	not	necessarily	have	to	have	mastered	
‘powerful	writing’;	rather	it	is	the	ideas	that	matter	(Lankshear	&	Knobel,	2003).	Attention‐
sustaining	qualities	are	more	important	than	writing	to	the	‘genre’.	Thus,	teaching	strategies	
like	modelling,	joint	and	independent	construction,	editing	or	remaining	true	to	a	genre	have	
limited	use.	In	short,	these	new	technologies	challenge	traditional	pedagogical	models	–	and	
there	lies	the	dilemma	for	Martin.		Martin	explains	it	in	his	own	words:	
‘The	dilemma	for	me	was	how	involved	I	should	be.	I	decided	not	to	edit	any	of	their	entries.	
I	wanted	to	leave	it	as	their	writing	and	something	that	is	personal	to	them.	I	thought	
about	sitting	down	and	correcting	their	work	and	making	sure	it	was	correct	before	it	
went	up.	But	I	don’t	know,	I	thought	it	might	be	better	for	them	to	get	up	there	and	have	a	
go,	and	they	seemed	to	enjoy	that.	I	didn’t	assess	the	blogs	but	I	believed	the	reflection	
helped	them	to	understand	change	through	time	and	thus	contribute	to	their	culminating	
task	of	representing	changing	times	through	a	drama	presentation	and	in	a	photo	display	
at	the	school	fete.’	
	
Martin	allowed	the	students	to	begin	with	their	purpose	and	take	it	from	there.	Without	
this,	there	may	not	have	been	a	basis	for	blogging.	His	students	were	not	‘forced’	into	an	
assessment	driven	practice,	one	that	often	ignores	an	individual’s	purpose	for	producing	text.	
Lankshear	and	Knobel	(2003,	p.	17)	have	noted	that	‘many	student	posts	to	school‐endorsed	
blogs	look	like	being	compulsory	requirements	and	linked	to	student	grades	for	the	course.	The	
lively	humour	and	wit	of	blogger	posts	elsewhere	and	the	written	comments	they	often	attract	
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from	readers	are	missing	‐	few	school	blogs	even	have	the	“comments”	function	enabled’.	Such	
school‐like	practices	run	the	risk	of	eradicating	‘idea	development’	and	‘strongly	held	points	of	
view’	(Lankshear	&	Knobel,	2003,	p.	17),	and	thus	the	higher	level	knowledge	processes	as	
advance	by	Kalantzis	and	Cope	(2005),	that	is	experiencing	something	new,	conceptualising	by	
theorising,	analysing	creatively	and	applying	critically.		
	
Example	Two:	Forms	of	Scientific	Knowledge	Realised	Through	online	forums		
The	decline	of	interest	in	school	science	throughout	the	world	was	the	focus	for	another	
research	project	(conducted	with	Jay	Ridgewell,	under	review)	that	examined	the	motivating	
factors	of	online	forums	whilst	also	considering	their	usefulness	for	acquiring	new	forms	of	
scientific	literacies	(Millar,	2006;	OECD,	2006;	Peers,	2007).	The	literature	on	online	learning	
reports	many	obstacles,	including:	[i]	the	time	taken	to	acquire	and	set	up	the	technology,	[ii]	
the	need	to	adapt	to	the	literacy	demands	of	the	new	context,	[iii]	the		multiple	pathways	of	
access,	and	[iv]	the	continually	evolving	forms	of	non‐linear	navigation.		By	way	of	example,	
engagement	with	online	forums	requires	an	ability	to	understand	icons	and	hieroglyphics	and	
to	navigate	between	graphic	displays,	layouts	and	hypertext	that	take	users	away	from	the	main	
screen.	Online	forums	are	simply	not	the	same	as	other	kinds	of	sites.	They	display	fluidity,	
simultaneity	(being	available	on	an	indefinite	number	of	machines)	and	non‐degradability	in	
copying,	transcend	traditional	limitations	on	textual	dissemination,	and	they	have	permeable	
boundaries	where	one	text	may	become	integrated	with	another	(e.g.	hyperlinks)	(Crystal,	
2006).	Unlike	books,	online	forums	have	neither	a	beginning	nor	ending.	Viewers	can	browse	
through	the	domain	freely	and	choose	when	and	where	to	leave	the	experience.	This	requires	
viewers	to	take	a	more	active	role,	where	engagement	is	potentially	more	learner‐centred.		
	
Other	research	underscores	the	productive	impact	of	digital	technologies	on	the	
(re)construction	of	forms	of	school	content	knowledge,	including	science	content.	Writing	
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generally	about	online	forums,	Frank	(2006,	p.	376)	supports	the	claim	that	they	are	
‘particularly	suited	to	the	study	of	subjects	based	on	the	exchange	of	ideas,	topics	into	which	
participants	want	to	delve	deeply,	concepts	that	are	in	dispute,	topics	that	are	important	to	look	
at	from	a	number	of	perspectives,	and	issues	around	which	disagreements	and	arguments	are	
likely	to	arise’.		Thus	online	forums	allow	participants	to	relate	to	and	express	their	opinions	
about	the	topic	at	hand,	to	read	the	material	submitted	by	other	participants	and	to	submit	their	
own	response.	Like	real‐time	face‐to‐face	conversations,	online	communication	harnesses	the	
potential	to	stimulate	the	development	of	reasoning,	problem	solving,	and	decision	making.	
Unlike	real‐time	face‐to‐face	communication,	individual	users	can	control	their	engagement	
with	the	online	forum,	thereby	controlling	the	pacing	and	sequencing	of	learning,	which,	
according	to	Ng	and	Gunstone	(2002)	has	significant	motivational	benefits.	Also,	student	control	
is	realised	through	electing	to	(or	not):	backtrack	(i.e.	re‐read	past	posts);	multi‐task	(e.g.	
carrying	out	research	on	the	internet	whilst	also	making	a	contribution	to	the	forum);	use	
written	or	visual	text	forms;	select	or	ignore	the	traditional	linear	reading	path;	and	structure	
the	domain	of	knowledge.	Thus,	the	potential	of	online	forums	is	heightened,	as	‘individual	
learning	is	enriched	while	there	is	interactive	social	support	in	the	building	of	knowledge	and	
development	of	thought	processes’	(Frank,	p.	376).		
	
The	context	of	this	case	study	is	a	single	multi‐age	class	in	a	small	school	an	inner‐city	
suburb	of	Brisbane,	the	capital	city	of	Queensland,	Australia.	The	school,	named	Bushland	State	
School	(pseudonym),	is	set	in	a	middle	to	low	socio‐economic	demographic.	The	impetus	for	the	
eight	week	project	was	one	of	the	Australian	Academy	of	Science	Primary	Connections	(2005)	
publications,	Marvellous	Micro‐organisms.	From	here,	an	inquiry	was	negotiated	between	Mrs	
Bellam	(the	class	teacher,	pseudonym)	and	her	19	middle	primary	students:	‘Micro‐organisms:	
Good	or	Bad?’	(see	Exley	&	Luke,	2009,	for	a	detailed	run	down	of	the	project).	Students’	
motivation	for	inquiry	evolved	from	a	role	play	drama	where	two	bumbling	‘scientists’	(acting	
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principal	and	Exley	in	role)	were	working	in	opposition:	one	researching	micro‐organisms	to	
take	control	of	the	world;	the	other	researching	micro‐organisms	so	as	to	be	more	educated	
about	the	living	world.	Working	in	small	teams,	students:	
 undertook	searches	and	hands‐on	activities	to	learn	about	micro‐organisms;		
 decided	which	scientists’	actions	they	could	morally	support,	and;	
 designed	and	presented	a	multimodal	persuasive	text	using	the	newly	acquired	
computer	animation	software,	Kahootz	3.0	(Australian	Children’s	Television	Foundation,	2007)	
at	a	community	vote	which	would	determine	which	scientist	would	be	given	the	students’	
research	findings	and	which	scientist	would	be	banished	from	practising	science.		
	
Mrs	Bellam	set	up	a	department‐approved	asynchronous	online	forum	so	that	students	
could	post	questions,	findings	and/or	continue	their	real‐time	communication	virtually.	The	19	
student	participants,	aged	between	seven	and	10	years,	were	all	given	a	separate	password	to	
access	the	site	on	one	of	two	networked	computers	in	the	classroom	or	from	an	external	service	
provider	(e.g.	home).	This	online	forum	was	not	core	to	teaching	and	learning;	rather	students	
were	invited	to	participate	if	and	when	they	felt	like	it	over	the	course	of	the	project.		Aside	from	
creating	awareness	(a	single	lesson	conducted	by	Mrs	Bellam	and	the	parent	with	an	interest	in	
digital	technologies)	and	providing	accessibility,	neither	teacher	intervention	nor	teacher	
direction	was	given.	Throughout	the	course	of	the	project,	the	students,	two	bumbling	scientists,	
the	visiting	industry‐based	scientist,	the	parent	with	an	interest	in	digital	technologies	and	the	
pre‐service	teacher	produced	49	x	A4	pages	of	transcript	through	237	online	posts.	Of	interest	
to	this	presentation	are	the	90	posts	from	the	students	relating	to	the	science	of	micro‐
organisms.		
	
The	Theoretical	Framework:	Bybee’s	(1997)	Five	Phases	of	Enquiry	
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The	five	phases	of	enquiry,	also	known	as	the	5Es	model,	was	developed	by	Rodger	W	
Bybee	(1997):		engagement,	exploration,	explanation,	elaboration	and	evaluation.	In	Bybee’s	
words	(p.	170)	‘doing	hands‐on	activities	in	science	is	not	enough.	Those	experiences	also	must	
be	minds‐on’.	The	quantitative	data	reveals	two	significant	findings,	one	that	relates	to	type	and	
frequency	of	postings,	and	the	other	that	relates	to	origin	of	posting.		
	
In	relation	to	type	and	frequency	of	postings,	students	offered	posts	that	covered	four	of	
the	five	phases	of	scientific	enquiry:	engagement,	exploration,	explanation	and	elaboration.	
Evaluation	posts	were	not	identified.	In	terms	of	frequency,	engagement	posts	(54%)	were	the	
most	common,	being	twice	as	frequent	as	explanation	posts	(27%),	three	times	more	frequent	
than	exploration	posts	(17%),	and	18	times	more	frequent	than	elaboration	post	(3%).		
	
In	relation	to	the	place	of	posting,	15	out	of	19	students	(78%)	uploaded	posts	that	
originated	from	outside	of	school.	It	is	not	known	if	the	other	four	students	(22%)	who	did	not	
upload	posts	outside	of	school	time	had	web	access.	This	is	an	important	point.	If	access	to	
ongoing	engagement	is	not	equally	enabled,	particular	students	cannot	become	part	of	this	
learning.	The	data	also	show	that	60%	of	the	posts	made	by	the	19	students	were	made	outside	
of	school	hours,	compared	with	the	40%	of	posts	that	were	made	during	school	time.	The	non‐
school	posts	were	sometimes	made	as	late	as	9pm.	Many	were	also	made	on	weekends	and	
before	school,	indicating	that	out	of	the	students	who	were	able	to	or	sufficiently	motivated	to,	
that	the	site	was	being	accessed	at	a	range	of	times	other	than	what	is	often	thought	of	as	the	
‘afternoon	homework	session’.		
	
The	qualitative	data	reveals	findings	relating	to	student	cooperation	and	extensions	to	
the	World	Wide	Web.	These	posts	show	that	the	students	were,	in	their	own	way,	acquiring	the	
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rules	of	online	communication	despite	not	being	given	detailed	or	continuing	instruction.	As	
shown	in	the	examples,	students	greeted	one	another	(Post	2.	Hi	Jessie	here,	why	does	mould	
grow	on	things?),	responded	directly	to	peers	(Post	8.	yes	timothy	one	does	it's	called	a	puffball	
from	Katie	and	Emma),	worked	co‐operatively	to	produce	a	shared	response,	and	shared	their	
findings	and	encouraged	others	to	do	the	same	(Post	1.	[NS]	On	this	cool	website	the	first	thing	
you	have	to	do	is	find	the	thing	you	think	has	a	bacteria	on	it.	Try	the	quiz	and	try	the	activity.	Does	
anyone	else	know	about	this	website?	Does	anyone	else	have	a	website	they	can	share?	Click	on	this	
or	cut	and	paste.	ttp://www.bbc.co.uk/schools/scienceclips/ages/10_11/micro_organisms_fs.shtml	
so	).		
	
As	Post	1	shows,	students	were	also	borrowing	scientific	knowledge	from	the	pool	of	
community	knowledge	existing	on	the	World	Wide	Web.	The	difficulties	of	such	an	undertaking,	
given	that	information	appears	‘hidden’	and	its	quality	varies,	are	noteworthy.	In	this	new	era,	
there	is	no	shortage	of	information,	so	this	student	has	to	make	judgements	about	the	
information.		
	
In	terms	of	the	form	of	scientific	enquiry,	engagement	type	posts	equalled	or	
outnumbered	any	other	type	of	posting	in	Weeks	1‐‐	8	inclusive.	Almost	all	participating	
students	posted	one	engagement	post,	thereby	signalling	their	interest	in	the	topic	of	micro‐
organisms.	Although	not	clear‐cut,	there	was	a	progression	over	time	where	engagement	and	
exploration	phase	posts	gave	way	to	explanation	posts	in	Week	9.	Although	elaboration	posts	
were	evidenced	infrequently	in	Weeks	4	and	7,	more	elaboration	posts	were	evidenced	in	Week	
9	than	any	other	type	of	post	in	Weeks	1,	2,	4‐‐11	inclusive.	This	suggests	two	points.		Firstly,	
that	time	is	an	important	factor	in	creating	multiple	forms	of	scientific	enquiry	in	an	online	
forum.	Earlier	in	the	project,	the	students	tended	to	merely	ask	questions:	(e.g.	Post	3.	[S]	Hi	
everyone	can	anyone	answer	these	three	questions?	Can	mould	be	just	green	or	different	colours	?	
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.What	are	those	tiny	little	black	dots	you	can	see	with	a	microscope	?	What	do	spores	do?).	Later	
on,	they	started	to	bring	information	and	answers	to	the	discussion	(e.g.	Post	10.	[S]	moulds	
produce	spores	which	grow	on	plants	and	get	food	from	them	and	they	can	stay	in	a	dormant	state	
for	hours.	When	the	spore	finds	some	food	it	will	wake	up	from	the	dormant	stage	and	grow	and	
reproduce).		
	
Concluding	Discussion	
The	two	case	studies	reported	here	suggests	that	online	forums	engaged	those	students	
who	could	access	it	in	ongoing	dialogue	about	a	Social	Studies	project	and	a	Science	project.		The	
data	also	suggests	that	online	forums	have	the	potential	to	contribute	to	the	experience	of	
scientific	learning,	in	particular	non‐school	sites	and	by	using	the	World	Wide	Web.	The	findings	
also	suggest	that	digital	technologies	are	a	mechanism	for	allowing	some	students	the	chance	to	
regain	control	over	the	learning	experience.	The	essential	impact	of	this	latter	point	is	the	
potential	for	supporting	the	diverse	needs	of	learners	operating	on	asynchronous	schedules	
whilst	also	creating	connectivity	amongst	learners,	experience	sharing,	and	information	flow.	In	
some	way,	online	forums	can	add	something	substantive	to	teachers’	strategies	for	engaging	
students	as	literacy	users.	Using	the	digital	technologies	allowed	more	time	and	space	for	
reflection	than	was	possible	in	a	teacher‐lead	class	based	discussion.	From	the	research	
presented	here,	it	is	evident	that	digital	technologies	supported	the	higher	level	literacy	
processes	of	experiencing	the	new,	conceptualing	by	theorising,	analysing	creatively	and	
applying	critically.			
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